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not yet appeared. The tendency toward longer trains was,
however, manifested at the date of the Burlington trials,
and its effect began to appear in heavy draft-gear repairs
and frequent train partings. Perhaps in no other instance
was the capacity of Westinghouse for a long-range vision
better exemplified than in the one in which he foresaw the
great increase in train lengths and weights, and their load-
ing, and what was demanded in improved draft appliances
to make this controlling factor of car construction adequate
for the purpose it serves. He clearly foresaw increased
stresses in the draft appliances, and as clearly identified
the fact that stronger springs intended to meet the require-
ments would augment reactive effect which had already
been demonstrated to be so great as to cause frequent train
partings under normal conditions of operation. He, there-
fore, invented and devised a mechanism which included a
high frictional resistance to movement, combined with a
moderate spring resistance. The frictional resistance was
effective in both forward and backward motion, and en-
tirely counteracted the reactive effect of the spring. The
chief function of the spring was to create frictional contact
of the moving parts of the device and restore them to nor-
mal position when the stresses of operation were removed.
So certain was Westinghouse of his inferences and assump-
tions that he began without delay to develop various forms
of the basic idea and submit them to practical tests.

His first friction draft-gear patent was issued in 1888,
and it disclosed the broad principles upon which all sub-
sequent friction gears have been designed. The structure
shown and described in the patent was built, and it was
tested on a train of thirty cars in February 1890. This
train was in charge of the late R. H. Soule, a distinguished
railroad officer who had entered the service of Westing-